Following lumbar epidural anaesthetic a 17-year-old primigravida developed a sensory block extending to C6 and a motor block affecting her legs, arms and intercostal muscles. The progression of clinical events suggests a subdural injection of bupivacaine.
resistance to injection is normally increased. The injections were given between contractions and at a steady slow rate. The patient was then nursed throughout labour in either a lateral or wedge position. An infusion of Hartmann's solution was established prior to the block but no preload was given.
The sequence of events was as follows: 0305 hours: Injection of test dose of 2 ml 0.33% bupivacaine. 0310 Blood pressure (BP) maintained at 130/80 mmHg. No paraesthesia or paresis. Further 11 ml of 0.33% bupivacaine injected (5 ml in left lateral position, 6 ml in right lateral position may largely be accounted for by subdural injection.
The subdural space is a potential space, larger in the cervical region than the lumbar region, lying between the arachnoid and the dura. It is seen in radiology where placement of iodophenylate (Myodil) in this space produces a characteristic "string of beads" appearance on X -ray. The dye characteristically tends to aggregate dorsally and laterally around the nerve roots. The space is continuous intracranially. A specific technique 2 has been described by which the space may be electively located.
A variety of characteristic features have been described for injection into the subdural space. In the technique described for electively locating the space an increase in resistance following the loss of resistance is said to indicate the subdural space. This is of interest as several authors have commented on the absence of "loss of resistance" in some cases of massive epidural. [2] [3] [4] In our case no such change in resistance to injection was noted but using a catheter and an epidural filter pressure changes may be significantly damped.
With subdural injection the onset of epidural block may be unremarkable but may continue to progress after the normal course of an epidural. Therefore progression of spread may occur for up to one and a half hours from injection. Spread is characteristically a slow progressive ascent. 2 -6 It is of interest that total spinal injection may progress in a similar fashion though, in documented cases, over a shorter time course. 7 During extension of the block a drop in blood pressure is usually noted but in the event of a subdural injection it is suggested that the change of blood pressure is significantly less than that with subarachnoid injection. Hypotension secondary to a subdural block, is characteristically easy to control. 4 The mechanism for this limited fall in blood pressure is far from clear but two possible mechanisms have been suggested. The slow ascent of the anaesthetic may allow time for adequate compensation to occur or that the dorsal distribution of the anaesthetic minimises the sympathetic blockade. 8 A moderate fall in blood pressure was a feature of our block. It was relatively easy to maintain an adequate blood pressure and no catastrophic fall was noted at any time. Indeed the blood pressure never fell below 90 mmHg systolic.
Motor blockade in subdural injection is not well described. In this case marked paresis of both legs was noted, furthermore subjective weakness in both arms and some intercostal muscle weakness all suggest a significant motor component. This may suggest that the block may have been subarachnoid rather than subdural.
Changes in pupil size are of some interest. Sympathetic blockade has been described and the incidence of this in obstetric epidurals may be as high as 1070. 8 ,9 The constricted pupil of Horner's syndrome would be noted. The mechanism for sympathetic blockade may be related to fibre sensitivity, the B fibres being somewhat more sensitive than the A and C fibres of pain and temperature. 9 Conversely, dilated pupils have been noted with subdural anaesthetic implicating third nucleus involvement and as previously noted the subdural space is continuous intracranially. In this case, regrettably, no observation of pupil size was made which may have been of help in localising the position of injection.
Delayed recovery is a feature of subdural blockade and may be due to the poor blood supply to the subdural space.
3 Radio-opaque dye may stay in this space for considerable periods of time.
Therefore we have several features in this case compatible with a subdural injection of anaesthetic. The two other possibilities are extensive epidural spread or subarachnoid injection. The test dose mentioned gave no indication of a subarachnoid placement of the catheter, though using 2 ml of bupivacaine one might expect the clinical signs of such a test to take longer than the five minutes allowed. Evidence of misplacement may then be confused with the normal progression of the block and the usefulness of such a test has been questioned by many authors.
Extensive spread of an epidural in pregnancy is generally accepted.1O Mild pre-eclampsia will also tend to increase spread through the space. A dose of 13 ml of 0.33070 plain bupivacaine is not excessive in a girl of 62 kg and then injection was given between contractions to eliminate a further cause of excessive spread. Changes in permeability characteristics of membranes may occur in pregnancylO,11 and this may also increase anaesthetic efficacy. However, the slow progression of onset and excessive duration both made this mechanism less likely.
Subarachnoid injections may have a very variable onset of activity. Evans has described in detail total spinal anaesthesia as an elective procedure and documents cases where onset may occur in 40 minutes without progressing to loss of consciousness. In this case the onset was of considerably longer duration also the longevity of the block would tend to exclude this mechanism. It is, however, of interest that in obstetric epidurals the head down position is avoided while in "total spinal" anaesthesia it is used as a means of encouraging spread of anaesthetic in the subarachnoid space. Therefore in the case described, anaesthetic could well diffuse gradually upwards without reaching higher than C6. We did not note profound bradycardia at any time nor were excessive measures required to control blood pressure suggesting that sympathetic activity must have been relatively spared which would be less likely with subarachnoid block.
Diffusion across the dura does occur in epidural blockade and cerebrospinal fluid (CSF) concentration may be of some significance. Sensory pathways lie relatively superficially in the cord, motor pathways deeper. Therefore, one would expect sensory blockade to antecede motor blockade. It is difficult to relate the slow onset of blockade and the delayed recovery with high concentrations of anaesthetic in the CSF but this also cannot be discounted as a possibility.
Inadvertent puncture of the dura may have oCGhlrred either with the needle or with the catheter. There was no CSF aspirated at any time but this does not exclude the possibility. If this has occurred one could postulate a slow diffusion of anaesthetic into the CSF through the puncture. Alternatively, a large CSF leak could increase the epidural volume significantly and thereby increase the spread. 12 ,13,14
The uneventful location of the space, the gradual blood pressure changes, the progression of the block, and its eventual slow regression are all in keeping with the criteria necessary for subdural blockade. The degree of motor paresis suggesting subarachnoid blockade or the possibility of extensive epidural spread cannot be discounted in the absence of radiographic evidence of the position of the catheter.
